Surface modification of silicon and gold-patterned silicon surfaces for improved biocompatibility and cell patterning selectivity.
Clean silicon and gold-patterned silicon platforms were modified with methoxy-polyethylene glycol (M-PEG silane) via a self-assembly technique, which significantly improved their plasma protein resistance capability and cell patterning selectivity. Fibrinogen and IgG were used as model plasma proteins to study the efficacy of PEG layers in resisting protein adsorption. Selective cell patterning on the gold regions of a gold-patterned silicon substrate and tissue compatibility were studied with macrophage and fibroblast cells. The research also revealed how the presence of gold electrodes on a silicon substrate would influence the cell patterning selectivity. Our experimental results showed that the PEG-modified silicon surfaces had a high resistivity to protein and cell attachment and that the PEG-modified gold-patterned silicon surfaces nearly completely eliminated the protein adsorption and cell attachment on silicon. This study provides a new approach to developing biocompatible surfaces for silicon-based BioMEMS devices, particularly for biosensors where a metal-insulator format must be enforced.